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lntr odⅦction
Any hillslope pr ofile extend ing 丘om cre st to adjac e rlt Valeybottom is divide into sev eral
segm er[tsbybr e aks ofslope･ On m osthilslope pr ofile sin theJapa n eselsla nd, thelower c o nvex
br e ak ofslope, which s eparatesthe upper and low er s egm e nts, is re m arked a sthe upperm o st
bo undary ofthe zonein whichre c e nt regolithslides o c c urred 舟equently･ Concentration ofre ceⅡt
slide s on the low er s egm erlt is inte rpreted &o m the both vie w-points of pr esent-day
hydroge o m o rphicpro c e ss e s a nd ofhistorical dev elopm e rltOf hills ope sin changing m OrPho clim atic
c onditio n sin c eatle a st the La st Glacialperiod(e･g･ , M oriya, 1972;Hata n o, 1974;Tarnur a, 1981,
1987;Hatan o andOyagi, 1988).
Many r egolith slide sindu c edbythe he avy rain in 1986 in the Tomiya Hills, n orth ofSe nd ai,
pr es e nted ago odexa mple ofcon centra;tio nofslides on thelo wers egm ents(M iyagiandTa mura,
1987)I On the othe rh and, the rain -induc ed slide sin 1994 inthe Takadate H ills, s outhof Sendai,
sho w ed a m ore&eque nt o ccurre n甲 Ofslides on the uppe r segm e nts(Chatterjee etal., 1995,196).
A c o mpar ativ estudy ofthetw o slide e ventsis expectedto provide a 飢1itful kno wledge ofslide
o c cu rre n ce and related hydr oenviron me nt o n s egm e nted hills ope sin the hu midte mpe r ate zone.
Intensiv e a nalysts Ofslide distri bution requlreS a n aC Cura壬einform ation o n areal&equency ofslide
occu rr e n c e
･
T his studyintendsto applyGIStechniqueto obtain the&equ ency ofsurface slidesper
unitare a o n e achsegm ent which ha s anirregularfo rm.
Me仙 od
Adistributio n m ap ofr egolithslidesin ass ociation withslopebre aks w ereprepared u singlarge･
scaletopographic maps(sc ale1:500 0, 1:10,000) anda erialphotographs(sc ale1:5 000, 1:10,000)
takenim m ediatelyaRerthctw o slidingeve nts･ Bre aks ofslope w erefirst recogniz ed onlarge- scale
aerialphotographs andtra c edo nthelarge-scaletopogr aphic m aps･ Then the po sitio n ofslideheads
w asplottedon the m apI It w a sfollo w ed by verific atio nbyr e c o n nais sanc efields urveyfo rthe丘nal
preparation oftheba s e m ap･ Thefinalba sem aps w eredigitizedthr oughGIS u占ingthe A RCnN F O
s o氏w are･ The c ertainaim to usea GISte clmiqueistobuildadigitaldataba s efo rfurthe r a nalysis･
A digitalm ap databa s e c o n sist oftw otype sofinfo r m atio n : spatial and de s c riptive･ Spatial
infor mation repre sentsthre etypes ofgeographicfeatu r e s:pointfe ature s(viz. alandslide sc ar),line
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fe ature s(viz･ a riv er), and ar ea feattlr e S(viz. a drain age basin), and tho se de sc ribe the spatial
relationbetw een them ･ GISha sthe abilitytolinkthe spatiala nd descrlPtiv edata a nd maintain sthe
spatialrelation betw e e nthe m ap fe atu r e s. In A RCnN F O, A R C ha ndlesthe fe atu re sandIN F O
c o mpo n e ntha ndlesthefe aturede s criptionin tabt1arfo r m･ For the re stricted digitlZl ng spac eba s e
m aps w e redivided hto s e v er alp rts and digitized, Abas e map c ontain stw o s ets of infor mation:
ar e a ofslope s egm ents and distribution ofsu rface slide sI Ea ch set ofge ographicinfor matio nis
c alled alayer･ Ea chlayerin A RCnN FOis caled a co v erage. T hen thedigitized c o v er age s w er
editedthroughA RCE D ITanda u nique nu m erical identi五er w as a s signedto ea ch fe aturefor e a ch
c o v er age, andstoredin thedata丘1ethatar e c alled fe atur e attributetable s.
Forthe spatiala n alysIS Ofthedataba se, allcoverage ofthedataba s ew ere r eglSteredto a com m o n
co ordinate syste m ･ T he n c o mm o nIDnll mbe rs w ere de cidedfor the tics of allco v erages. T hus a
m a sterBle w as crea･ted with c om m o ntic nu mberto obtain prope rlyregisteredc o ordin ate sfo ral1
c o ve rage s･ The nthe c o ord inates ofthe co v erage and alsothe co ordinate s ofthe m asterticfile w ere
c onv e rted into re al- w o rldcoordinates･ Al1the c o nver sions we r eperfo rm edinsidetheIN F O filethat
include sthe c on v e rsion ofe a ch I, y c o ordin atesinto c e n血 eter s cale, andthenintothe m ap s cale.
Be c a u s e ofthela rge are al exterlt Of the study a r e a, e a ch m ap w a sdividedintofew pa rtsduring
digitizingi andthey w erelaterjointedtothe coverage. T he edgem atching w asperfo r medto get the
datalinked bythe fuz zy m atching. Then thejoinedc o v er age w astr ansfo r m edintothe m a sterticfl e
and de rivedthefinalfor m ofthe c ov e r age･ T he cov erage attributetables ofthetw o cove rage s, slope
s egm er[ts and su rfa c e slide s, we re ove rlain to obtain thetabulardataforge ogr aphic a nalysts, W hich
w aspe rfo rm edu singide ntityin sidethe N F Odatafile.
Resdts
Fig･1 show sa s chem aticdiagra m ofa segm e nted hills ope･ The re sult show sthat &equ ency of
su rfac eslide sisO192persqua rekilo m et r on the uppe r s egm erltSinthe Takadate Hils, while 0.08
oふthelo w er segm ent岬ig･2). Inthe To miya Hils &equ ency ofslide sis0.87pe, squ ar ekilo m ete,
o nthelo w e r s egm ezltS andO･13o nthe upper s egm e nts(Fig.2). T hetotal are a ofthe Takadate H ills
is l･5 tim e sgr e ater than that ofthe Tomiya HillsI T he a realratio of the uppers egm e nts a ndthe
lo we r segm e nts ofthe Takada士e‡Ii11s ar e8･0 6 km
2
a nd3
･
Okm2
,
r espe ctiv ely(Fig,2). Inthe Tomiya
llillsthe ar e al ratio of the uppersegm entsis3･9 km
2
,
w hilethelo w e rs egm e ntsis3.2km
2
(Fig.2),
Thetw odata sets
･
are a ofslope segm e nts and distribution ofs urfa c e slidesin re spective slope zone s,
w e re overlain using GISthat w e r ecompiledin thefin al c ov e rages ofthe Takadate Hills andthe
To miyaHills.
T heden sity Ofsu rfa ce slide sw a sc alculatedfr o m n u mbers ofsurfac e slidesin anindividualslope
segm entdividingbythe area ofthat slope segrn e nt･ Thetotal den sity ofslidesis3.5tim e shighe rin
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the Tomiya Hills
■than that ofthe Takadate Hills･ The de nslty Ofsurfac e slidesis 91per squ a re
kilo mete r on the upper s egm ents, wher eas21on thelow er segm entsin the Takadate Hills(Fig.2).
In the c as e ofthe Tomiya density ofsurfac e slide sis 504per squ ar ekilom eter o nthelow er
segm ents and5 9o nthe up per s egm ents(Fig･2)I T he refo re, the distin ct contr?stiv etr end in the
topogr aphic o curr enc e of regolith slides in the tw o hills calls for further inv e stigatio n of
hydroge om orphicpr o c e ss e s onhillslopes･
CoIISideratio n
Cha ngein soil- w ate rtransitiv lty O n a Slopepr o丘1e, which is affe cted bythebe ak ofslope, s e e m s
to affe ct the po sitio n of slide headsI T he he adsc arp m lgrate SuPSIopein the history of hills ope
de velopm e nt. Itis re s ulted in the e volution of s egm eTt ed hillsides. Pr elimi nary a n alysts Of
infiltr atio na ndregolithcharacteristic s on differentpo sitions atfailu redandD o n-failu redsite sinthe
tw ohillsindica･te that the upperpart ofthe up pe r slopes egm entsin the Takadate Hils ha v e v ery
highc onc entratio n of fin e s oils, whichs e e m sto ha v einhe rited丘
.
o 皿the w e athering of bedro ck;
v olc a nic and pyro cla stic ro cks ofthe Mio c en elikely re sulted in signi丘c a nt break insoil- w ate r
per m e abilityinthe surfa c e above a nd belo wthe up pe r c o nv exbre ak d mingthe e xtra ordinaryhe avy
rainfall in1994. On the otherhand,in theTomiyaltills co mpo s edofMio c e n e s a ndsto n e, r elativ ely
higher a cc u m ulatio n ofr egolith with higher c onc entratio n of 員ne s oils at thelo w er po sitions of
hillslope s m ay have cre ated criticalpor e w ate rpr e s su re a c cordingtothe usual law ofsubsurfa c e
w ate r m o v e m e nt a d upw a rd migration of satur atio npointdu eto w ate rtable ris e o nthelo w e r
s egm ents at thetim e ofhe a vyrain.
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Fig･1 A Sche maticDiagra m ofa Segm e nted Hills[ope.
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Fig･2 Are a ofSlope Segme nts, Nu mbe r of La ndslide s- a nd De n sity of
slides o nUppe r a nd Lo w e rSegm e nts in the To miya a nd the
Takadate Hills.
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